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BACKGROUND OF THE INVENTION 

Flowable formulations of pesticides provide a 
method for applying water insoluble pesticides in an aqueous 
spray that avoids the handl ing of sol id formulations such as 
wettable powders and granules. Aqueous based flowable 
compositions further avoid the use of organic solvent based 
flowables and emulsifiable concentrate compositions. 

While aqueous flowable formulations of pesticides 
which are applied in aqueous sprays are highly desirable, 
10 gelling, caking and settling are major problems which are 
frequently encountered with this type of formulation. 

These and other desirable features of flowable 
pesticide formulation and the difficulties encountered in 
preparing them are summarized in United States Patent 
4,348,385, which describe flowable pesticide formulations 
in selected solvents, which are miscible with water, and 
United States Tatent 4,071,617 describes aqueous based 
flowable -pesticide formulations, which utilize vinyl al- 
cohol/vinyl acetate polymers to obtain stability under 
^ mixing conditions. 

It is an object of this invention to provide 
stable, aqueous flowable concentrate compositions of pesti- 
cides and a method for preparing said compositions. 
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SUMMARY OF THE INVENTION 
The present invention is novel aqueous flowable 
compositions comprising 10% to 407. on a weight to volume 
basis of a finely ground particulate pesticide or mixture of 
5 pesticides suspended in an aqueous solution containing 5 to 
40% by weight of a surfactant; 1.0% to 8.0% on a weight to 
volume basis of a wetting and/or dispersing agent and 
optionally containing 0*5% to 1.5% of an antifoam agent and 
1% to 10% of an antifreezing agent. 
10 Stable aqueous flowable concentrates of solid 

pesticides may be prepared without the use of additional 
thickening agents such as clays and soluble gums, which are 
normally used to prevent or slow settling, by utilizing 
aqueous solutions containing 5% to 40% by weight of sur- 
factants which as 25% aqueous solutions have kinematic 
viscosities of about 5 to about 100 centistokes as the 
vehicle for the flowable composition. Surfactants giving 
kinematic viscosities in the above approximate range permit 
the use of sufficient quantities of said surfactants to 
obtain aqueous flowable concentrate compositions containing 
on a weight to volume basis 10% to 40% of solid finely ground 
pesticides, 1.0% to 8.0% of wetting dispersing agents and 
optionally 0.5% to 2.0% of antifoam agents, and 1% to 10% 
antifreezing agents such as glycols and alcohols, having 
25 viscosities of from 600 to 6,000 centipoises and preferably 
1,000 to 3,500 centipoises as measured by a Brookfield 
viscometer, with a number 2 spindle at 6 rpm at 20°C, which 
resist settl ing of the sol id components and do not gel . The 
kinematic viscosities of these surfactants measured as a 25% 
aqueous solution, allows the incorporation of high levels of 
surfactants in the final aqueous flowable pesticidal com- 
positions, without causing them to become too viscous to 
process and use easily. The incorporation of high levels of 
surfactant provides the additional benefit that surfactants 
need not be incorporated during dilution of the flowable 
composition in a spray tank prior to application, making the 
compositions of this invention easier and safer to apply. 
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Surfactants suitable for use in compositions of 
the invention include pol yoxyethylene allcyl phenols, poly- 
oxyethylene styryl phenyl ether salts, polyoxyethylene fat- 
ty acids, polyoxyethylene alcohols and the like. Preferred 
5 surfactants for use in compositions of this invention are 
non-ionic, with the polyoxyethylene nonyl phenols con- 
taining 9 to 13 moles of ethoxylation and mixtures thereof 
being most preferred. 

The Pesticides that may be used in these stable 
concentrated flowables must be solids having essentially no 
significant water solubility (i.e., less than about 1.0 
g/100 cc H 2 0 at ambient temperature) and a particle size less 
than 20 p, usually in the range of 0.5 to 20 p. Prefer- 
ably such particles will range in size from 0.5 „ to 5 u . 

Pesticides, e.g., insecticides, fungicides, vi- 
ricides, acaricides, herbicides, bactericides, and the 
like, having the above specifications may be used in the 
aqueous flowable concentrates of this invention. A repre- 
sentative example of a presently available pesticide which 
may be used in this invention is the recently introduced 
imidazolin-2-yl benzoate herbicide which is an isomeric 
mixture of methyl 6-(4-i sop ropyl -4-methyl -5-oxo-2- imidazo- 
lin-2-yl)-m-toluate and methyl 2-(A-isopropyl -4-methyl -5- 
oxo-2-imidazolin-2-yl- p -toluate. Stable aqueous flowable 
concentrates containing high concentrations i.e. 20% to 35% 
on a weight to volume basis of this herbicide may be readily 
prepared by milling an aqueous slurry containing 30% to 45% 
by weight of the herbicide, 2.0% to 4.0% by weight of a 
dispersing and/or wetting agent optionally containing 0.5 
to 2.0% of an antifoam agent to the appropriate average 
particle size range of 0.5 to 20.0 microns and preferably 
less than 5 microns. The aqueous flowable concentrate 
composition is then prepared by adding any additionally 
desired quantities of wetting and/or dispersing agents, and 
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antifoam agents or antifreezing agents; and sufficient 
required water to total 1007 e of the final composition, 
followed by the addition to the agitated aqueous slurry, of 
5% to 357o of a surfactant having a kinematic viscosity of 
about 5 to about 100 cent istokes. 

EXAMPLES 1-5 

Preparation of stable aqueous flowable concentrate 

A, Preparation of ground particulate aqueous slurry. 

1. Calculate the quantities of each ingredient 
required and mix as follows: To a suitable vessel with 
fitten agitation, add all the water, then the antifoam agent 
if desired and then the wetting/dispersing agent, isomeric 
mixture of methyl 6- (4- isopropyl-4-methyl -5-oxo-2- imidazo- 
1 in-2-yl)-m- toluate, and methyl 2-(4- isopropyl-4-methyl-5- 
oxo-2- imidazol in-2-yl-p- toluate. Gradually add the tech- 
nical with vigorous high-shear agitation until a mobile 
slurry results. Continue high shear-mixing until the par- 
ticle size is suitable for milling, avoiding air entrainment 
during mixing. 

2. Pass the slurry through a mill to give a 
suspension with particle size essentially 98% less than 5 
microns. 

3. Sample the milled slurry and analyse for active 
ingredient (% w/w) . 

B. Preparation of aqueous flowable concentrate. 

1. Calculate the weight of milled slurry required 
for the final product and add it to a suitable vessel fitted 
with efficient agitation. 

2, Calculate the extra quantities if any of 
wetting/dispersing agent, antifoam and antifreeze required 
in the final product and add them to the slurry and until the 
mixture is homogeneous. 
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3. Calculate the quantity of extra water required 
and add it to the vessel and mix until homogeneous. 

4. Gradually add and dissolve the required amount 
of surfactant having a kinematic viscosity of 5 to 100 
centistokes and mix, avoiding with vigorous agitation. 

5. Mix thoroughly until all the surfactant is 
dissolved and a smooth, uniform product is obtained. 

Utilizing the above procedure yields the stable 
aqueous flowable compositions listed in Table I below. 
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TABLE II 

Polyoxyethylene nonyl phenols suitable for use 
in compositions of the invention 

Average Kinematic viscosity 

Ethoxylation (251 aqueous solution) 

(mol es) cent i stokes 

9.5 102 

9.5 & 

10.0 53 

10.0 43 

10.0 22 

10.5 18 

11.0 30 

12.0 13 
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EXAMPLE 6 

Pre paration of stable aqueous flowable concentrate compo- 
sitions 

Utilizing the procedure of examples and substi- 
5 tuting the polyethoxylated nonylphenols having varying 
moles of ethoxylation and kinematic viscosities of 13 to 100 
centistokes as a 251 aqueous solution listed in Table II 
below for the surfactant utilized in Example 1 yields stable 
aqueous flowable concentrate compositions of methyl 6- 
10 (4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-m-toluate 
and methyl 2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2- 
yl-p_-toluate. 

EXAMPLE 7-8 

Utilizing the procedures of examples 1-5 and sub- 
15 stituting the mixed polyoxyethylene nonylphenol with 10 to 
12 moles of ethoxylation and a polyoxyethylene styrylphenyl 
ether sulphate which as a 251 aqueous solution has a kine- 
matic viscosity of about 8 centistokes, for the polyoxy- 
ethylene nonylphenols employed in those examples yields the 
20 stable aqueous flowable compositions listed in Table III 
below. 

EXAMPLE 9-10 
Utilizing the procedure of Examples 1-5, utili- 
zing mixtures of herbicides yields the stable aqueous flow- 
25 able compositions listed in Table IV below. 
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TABLE III 

Aqueous flowable concentrate compositions 



Example 7 Example 8 
Composition % w/y Iw/y 

Methyl 6-(4-isopropyl-4-methyl-5- 33.1 33 1 

oxo-2-imidazolin-2-yl)-m-toluate 
methyl 2-(«-isopropyl-A5)ethyl-5- 
oxo-2- imidazol in-2-yl -p_-toluate 

Wetting/dispersing agent poly- 4.0 4 n 

oxyethylene glycol sulfate 



Fblyoxyethylene styryl phenyl ether 11.25 30 

sulfate 



Iblyoxyethylene nonyl phenol o.O H 5 

10-12 moles of ethoxylation 



Ethylene glycol 50 



5.0 



Water 



lb 100% 



lb 100% 
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TABLE IV 

Note: The following mixtures can also be prepared 

Example 8 Example 9 Example 10 
./■ ^.position % w/v % w/v % w/v 

tethyl 6-(4-isopropyl- 10.0 10.0 5.3 

4-methyl-5-oxo-2-imi- 
dazolin-2-yl)-m-toluate 
rnethyl 2-(4-isopropyl- 
4-*nethyl-5-oxo-2-imi- 
dazolin-2-yl-g-toluate j 

N^-dimethyl-N'-fA- 25.0 - - ! 

(1 -methyl ethyl ) phenyl ]- j 
urea 

N'-(3-chloro-4-tnethyl- - 25.0 - 

phenyl )-N, N-d imethyl - 

urea 

N'-(3-chloro-4-methoxy- - - 32.0 

phenyl )-N, N-d imethyl- 

urea' j 

i 

Polyoxyethylene styryl- 4.0 4.0 4.0 | 

phenyl ether sulfate ! 

t 

Polyoxyethylene nonyl- 10.0 10.0 10.0 j 

phenol 11 moles of ; 
ethoxylation ! 

Ethylene glycol 8.0 8.0 8.0 

Silicone antifoam agent 0.75 0.75 0.75 

Water lb 1007. To 100% To 1007. 
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WHAT IS CLAIMED IS: 

1. A pesticidal aqueous flowable concentrate 
composition comprising on a weight to volume basis 10% to m 
of a finely ground particulate pesticide or mixture of 
pesticides suspended in an aqueous solution, containing 5X 
to 401 by weight of surfactant having a kinematic viscosity 
of about 5 to about 100 centistokes as the vehicle for the 
flowable composition. 

2. A pesticidal aqueous flowable concentrate 
composition according to Claim 1, having a viscosity of 600 
to 6,000 centipoises as measured by a Brookfield Viscometer 
with a number 2 spindle, at 6 rpm, at 20O C , wherein the 
particle size of the pesticide is in the range of 0.5 to 20 
microns. 

3. A composition according to Claim 2, wherein 
the particle size of greater than 95X of the pesticide is 
5 macrons or less and the surfactant is a non-ionic sur- 
factant; additionally containing on a weight to volume 
basis based on the total composition, 1% to 8. 0Z of a 
wetting/dispersing agent; 0.5 to 2.0% of an antifoam agent 
and 0.0 to 107. of an antifreezing agent. 

4. A composition according to Claim 3, wherein the 
surfactant is a polyoxyethylene nonylphenol having 9 to 13 
moles of ethoxylation or mixtures thereof and the pesticide 
is an isomeric mixture of methyl 6- (4-isopropyl-4-n,ethyi- 
5-oxo-2-imidazolin-2-yl)-m-toluate and methyl 2-(4- 
i S opropyl-4-m e thyl-5-oxo-2-imidazolin-2-yl- £ -toluate 
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5. A composition according to Claim 3, wherein 
;he pesticides are a mixture of N,N-dimethyl-N' -[4-(l- 
methylethyl)phenyl ]urea and an isomeric mixture of methyl 
6-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl) -m- 
Loluate and methyl 2-(4-isopropyl-4-methyl-5-oxo-2-imida- 
zol in-2-yl-£-toluate . 

6. A composition according to Claim 3, wherein 
the pesticides are a mixture of N* -(3-chloro-4-methyl- 
phenyl-N,N-dimethylurea and an isomeric mixture of methyl 
6-(4-isopropyl-4-methyl-5-oxo-2-imidazol in-2-yl) -m-toluate 
and methyl 2- (4- isopropy 1 -4-me thyl -5-oxo-2- imidazol in-2- 
yl -£-toluate . 

7. A composition according to Claim 3, wherein 
the pesticides are a mixture of N 1 -(3-chloro-A-methoxy- 
phenyl)-N,N-dimethylurea and an isomeric mixture of 
methyl 6- (4- isopropy 1 -4-me thy 1 -5-oxo-2-imi dazol in-2-y 1 ) - 
m-toluate and methyl 2-(4-isopropyl-4-methyl-5-oxo-2- 
imi dazol in- 2-yl-£- toluate . 

8. A composition according to Claim 4, having 

a viscosity of 1,000 to 3,500 centipoises as measured with 
a Brookfield viscometer with a number 2 spindle, at 6 rpm, 
at 20°C. 

9. A method for the preparation of a pesti- 
cidal aqueous flowable concentrate composition comprising 
milling an aqueous slurry containing 307 o to 45% by weight 
of the pesticide or mixture of pesticides, 2.0% to 4.0% 
by weight of a dispersing and/or wetting agent containing 
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0.0 to 2.02 of an antifoam agent to the appropriate 
average particle size range of 0.5 to 20.0 microns, adding 
any additionally desired quantities of wetting and/or 
dispersing agents, and antifoam agents or anti-freezing 
agents; and sufficient required water to total 100% of 
the final composition, agitating the aqueous slurry and 
adding 5% to 357. of a surfactant which as a 25% aqueous 
solution has a kinematic viscosity of about 5 to about 
100 centistokes to the agitated aqueous slurry. 

10. A method according to Claim 9, wherein the 
surfactant is a pol yoxyethylene nonylphenol having 9 to 
13 moles of ethoxylation and the pesticide is an isomeric 
mixture of methyl 6-(4-isopropyl-4-methyl-5-oxo-2-imidazo- 
lin-2-yl)-m-toluate and methyl 2- (4- isopropyl -A-methyl -5- 
oxo-2-imid a2 olin-2-yl- £ -toluate, alone or in combination 
with N,N-dimethyl-N'-[4-(l-methylethyl)phenyl]urea or 
N'-(3-chloro-4-methylphenyl)-N,N-dimethylurea of N'-(3- 
chloro-4-methoxyphenyl)-N,N-dimethylurea. 
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